Renin inhibition by synthetic peptides related to mouse and human renin prosegments.
Recently the nucleotide sequences of the genes coding for mouse and human renins have been elucidated and the primary structures of the corresponding renin precursors deduced. The existence of a prosegment suggests that renin is biosynthesized as an inactive zymogen prorenin. Three peptides related to the region 11-19 of the mouse submaxillary prosegment have been synthesized and tested as inhibitors of pure mouse renin acting on a synthetic porcine substrate. Inhibition of renin activity was effective, with IC50s in the 10(-6) M range. Butyloxycarbonyl-leucyl-lysyl-lysyl-methionyl-proline methyl ester (15-19) was the most potent inhibitor with a K value of 2.3 X 10(-6) M at 37 degrees C in 0.5 M citrate/phosphate buffer (pH 6.0). Peptides 16-20 and 9-20 of the human renin prosegment and peptides 11-19 and 15-19 of the mouse prosegment were tested on human plasma renin activity and found to be inhibitory, with IC50s of 3 to 5 X 10(-4) M. These results demonstrate that the renin prosegment is a renin inhibitor and support the hypothesis that prorenin is an inactive zymogen.